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Enantiomerically	enriched	glycidol	derivatives,	especially	
those	 containing	 contiguous	 stereogenic	 centers,	 are	
important	 building	 blocks	 in	 the	 synthesis	 of	 natural	
products	 and	 biologically	 active	 compounds.	 In	 previous	
work,	 when	 racemic	 1‐phenyl‐pro‐2‐en‐1‐ol	 (1a)	 was	
catalyzed	 with	 the	 styrene	 monoxygenase	 StyAB2,	
successful	epoxidation	was	observed,	and	the	product	(1R,	
2R)‐phenyl	 glycidol	 (1b)	 was	 achieved	 with	 excellent	
enantioselectivity	 (>99%	 ee)	 and	 diastereoselectivity	
(98%	 de).	 However,	 due	 to	 the	 intrinsic	 disadvantage	 of	
kinetic	 resolution,	 the	 maximum	 theoretical	 yield	 of	 1b	
was	only	50%	with	(R)‐1a	remaining	at	>99%	ee.	 	
In	this	work,	to	 increase	the	utilization	of	raw	materials,	
we	 designed	 a	 one‐pot	 two‐enzyme‐coupled	 system	
consisting	of	an	S‐specific	carbonyl	reductase	and	styrene	
monooxygenase	 to	 transform	 1‐phenyl‐2‐propen‐1‐one	
(1c)	 to	 (S)‐1a	 followed	 by	 (S)‐1a	 to	 1b	 in	 100%	
theoretical	 yield.	 An	 efficient	 S‐specific	 carbonyl	
reductase	 with	 high	 activity	 and	 excellent	
enantioselectivity	 (>99%	ee)	 toward	1c	was	successfully	
obtained	 by	 screening	 a	 library	 of	 enzymes	 from	 our	
inventory.	The	purified	carbonyl	reductase	catalyzed	1c	to	
(S)‐1a	with	 >	 90%	 yield	 and	 >99%	 ee	 in	 2	 h.	With	 the	
addition	of	the	whole	cells	of	recombinant	Escherichia	coli	
expressing	StyAB2	and	a	prolonged	reaction	 time	of	2	h,	
the	 product	 1b	 was	 achieved	 with	 >99%	 ee	 and	 >90%	
yield.	 The	 results	 demonstrated	 a	 successful	 one‐pot	
two‐enzyme‐coupled	system	for	 the	synthesis	of	glycidol	
derivatives	with	contiguous	stereogenic	centers.	
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The	 asymmetric	 biocatalytic	 reduction	 of	 C=C	 bonds	
creates	two	chiral	centers,	thus,	is	one	of	the	most	widely	
employed	strategies	for	the	production	of	chiral	materials.	
The	biocatalytic	of	stereoselective	reduction	of	alkenes	is	
catalyzed	 by	 enoate	 reductases,	 members	 of	 the	 “old	
yellow	 enzyme”	 family.	 Previously,	 we	 isolated	 a	 novel	
strain	 of	 Achromobacter	 sp.	 JA81,	 which	 could	 catalyze	
the	 bioreduction	 of	 alkenes	 to	 form	 enantiopure	
(R)‐β‐aryl‐β‐cyano‐propanoic	 acids	 and	 other	 activated	
alkenes	 such	 as	 cyclic	 imides,	 β‐nitro	 acrylates,	 and	
nitro‐alkenes	with	up	to	>99	%	ee	and	>99	%	conversion.	
In	 this	 work,	 the	 draft	 genome	 sequence	 of	
Achromobacter	 sp.	 JA81	 was	 obtained,	 and	 the	
annotations	 revealed	 six	 putative	 old	 yellow	 enzyme	
homologies.	 The	 six	putative	OYEs	have	19‐64%	 identity	
with	other	twenty‐nine	OYE	enzymes	that	are	reported	to	
reduce	 activated	 alkenes.	 The	 recombinant	 Escherichia	
coli	expressing	Achr‐OYEs	showed	that	they	all	displayed	
enoate	 reductase	 activity	 toward	 (Z)‐3‐cyano‐3‐	
phenyl‐propenoic	 acid,	 albeit	 with	 varied	
enantioselectivity	 ranging	 from	 50%	 to	 97%ee.	 The	
transcription	 of	 Achromobacter	 sp.	 JA81	 of	 them,	 only	
Achr‐OYE3,	 was	 detected.	 The	 biotransformation	 of	
substrate	 (Z)‐3‐cyano‐3‐phenyl‐propenoic	 acid	 using	
